INTRODUCTION
High mortality of cockles in exploited intertidal beds in northern rías of Galicia (northwestern Spain) was reported by fishermen in 1997. A histopathological survey was performed to search for possible causes of the mortality. As a result, 2 severe pathological conditions with high prevalence were found: disseminated neoplasia and the occurrence of numerous, large foci indicating heavy haemocytic infiltration.
Epizootiological outbreaks of disseminated neoplasia have been reported in association with mass mortalities of various bivalve species (see reviews by Peters 1988 , Elston et al. 1992 . In cockles, disseminated neoplasia was described in Cerastoderma edule from Ireland and Brittany (France) (Twomey & Mulcahy 1984 , 1988a . A single case of disseminated neoplasia was reported in Cerastoderma glaucum from Galicia (Rodríguez et al. 1997 ).
Other bivalve species were found to be affected by disseminated neoplasia in this region (Alderman et al. 1977 , Gutiérrez et al. 1986 , Villalba et al. 1995 .
Both pathological conditions and their implications for cockle mortality are described.
MATERIALS AND METHODS
By visual inspection, a number higher than usual of empty cockle shells was observed above the sediment of beds affected by mortality. Many of the empty shells had the 2 valves joined by a still elastic ligament, which is usually a sign of recent death. Unfortunately, mortality rate was not estimated. Five samples of 25 buried cockles were taken from intertidal beds. The first sample was taken from a bed affected by mass mortality in Ría do Barqueiro (inner side) in April 1997. After detection of lesions involving large foci indicating haemocytic infiltration in that sample, a second sample was taken at the same place in June 1997. Subsequently, samples were taken from the 2 flanking ABSTRACT: A histopathological survey was performed to search for the cause of high mortality in the cockle Cerastoderma edule in northern rías of Galicia (northwestern Spain). From limited sampling, 2 severe pathological conditions with high prevalence were found: disseminated neoplasia and the occurrence of numerous, large foci of heavy haemocytic infiltration. Both conditions were detected in areas affected by high mortality and were absent (foci of haemocytic infiltration) or with lower prevalence (disseminated neoplasia) in an area with unnoticeable mortality that was chosen as a reference. Advanced cases of both pathological conditions were associated with extensive tissue destruction. Because of the severity of the lesions and their high prevalence, both pathological conditions could have contributed to the high mortality.
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Resale or republication not permitted without written consent of the publisher rías, also affected by mortality (Ría de Ortigueira and Ría de Viveiro), and from a bed not affected by mortality (port of Vicedo, on the outer side of the Ría do Barqueiro), chosen as a reference, in July 1997. The locations of the sampling sites are shown in Fig. 1 .
Sampled cockles were shucked, and an entire gill lamella was excised and incubated in fluid thioglycollate medium (FTM) to detect parasites of the genus Perkinsus (Ray 1966) . In addition, an approximately 5 mm thick section of tissue, containing gills, visceral mass, foot and mantle lobes, was fixed in Davidson's solution and embedded in paraffin. Sections of 5 µm thickness were stained with Harris' haematoxylin and eosin (H&E) (Howard & Smith 1983) . Histological sections were examined under a light microscope for the presence of pathological conditions.
RESULTS
No sign of Perkinsus-like parasitisation was detected in tissues that had been incubated in FTM. Examination of the histological sections disclosed 2 severe pathological conditions: disseminated neoplasia and the occurrence of numerous, large foci indicating heavy haemocytic infiltration. Disseminated neoplasia were characterised by infiltration of the connective tissue of various organs by abnormal cells with a high nucleus/cytoplasm ratio (Figs 2 to 5). These cells were round to oval in shape and 6.4 ± 0.2 µm (mean ± SE, n = 50) in diameter. Nuclei were round or pleomorphic, 4.5 ± 0.2 µm (mean ± SE, n = 50) in length, had a diffuse chromatin pattern and possessed up to 2 nucleoli. Abnormal cells in mitotic process were frequently observed (Fig. 5) . Various stages of disease progression were detected, from a few scattered abnormal cells to heavy infiltration throughout all the organs involving loss of the normal architecture of tissues and organs.
The other pathological condition was characterised by heavy haemocytic infiltration giving rise to numerous, large, dense masses of haemocytes in various organs (gill, gonad, digestive gland, kidney, heart and foot). These inflammatory foci involved loss of the normal architecture and extensive destruction of tissues and organs (Fig. 6 ). Unidentified cells (UC) were observed within haemocytes occurring in the inflammatory foci and in blood vessels. Up to 4 of these UCs in a single haemocyte were observed. UCs appeared with variable outlines, spherical to elongated, and ranged 2 to 5 µm in length (Fig 7) . Light microscopy did not allow a detailed observation of UC morphology due to their small size. Nevertheless, their shapes differed, some appearing uninucleated and others multinucleated (up to 3 nuclei). Table 1 shows the prevalence of each condition in the samples. The prevalence of large inflammatory foci was high in every sample but absent in that from the port of Vicedo, the bed not affected by mortality. Cases of disseminated neoplasia were found at every collection site, although the prevalence was much lower in the port of Vicedo. In Ría do Barqueiro, the neoplastic condition was only found in the second sampling.
DISCUSSION
The search for causes of high mortality in the cockle Cerastoderma edule in northern rías of Galicia disclosed the occurrence of 2 severe pathological conditions with epizootic levels. Morphological (Twomey & Mulcahy 1984 ), epizootiological (Twomey & Mulcahy 1988a) and transmission (Twomey & Mulcahy 1988b ) aspects of disseminated neoplasia in populations of the cockle C. edule from Ireland and France have been described. Morphological aspects of the disseminated neoplasia found in this study are similar to those described in the previously cited papers. Therefore, it appears that an epizootic is widespread throughout the European Atlantic coast. Collins (1998) has confirmed that this epizootic is still present on the Irish coast and suggested a viral aetiology after transmission experiments. Epizootics of disseminated neoplasia have been described associated with mass mortalities of other bivalve species (Peters 1988 , Elston et al. 1992 .
UCs were previously reported as a protistan parasite termed 'cockle parasite X' (López et al. 1998) . However, ultrastructural study of UCs is required to disclose whether they are parasites or phagocytosed cockle cells. This may help to elucidate the cause of the heavy inflammatory reaction giving rise to the large haemocytic foci.
Both pathological conditions occurred with high prevalence in the areas affected by mortality and were absent (large inflammatory foci) or had a low prevalence (disseminated neoplasia) in the non-affected area. Both pathological conditions caused severe lesions in cockles. These data may suggest an association of the occurrence of the 2 lesions with cockle mortality. However, the absence of cases of disseminated neoplasia in the first sample from Ría do Barqueiro makes it difficult to support such an association. A research program is being developed in our laboratory to obtain information on both conditions and their effects on the cockle industry of Galicia.
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